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BOILER EXPLOSION ON U. S. S. “TENNESSEE.” 


By CLEM A. COPELAND. 


At eleven o’clock and eight minutes, in the morning of 
the fifth of June just passed, as the United States Armored 
Cruiser Tennessee was approaching Hueneme on its semi- 
annual speed test, the lamentable accident, already heralded 
in the daily newspapers, occurred by the rupturing of a boiler 
tube, next to and just above the fire, which blew fire and 
steam out into the boiler room with terrible force and destruc- 
tion to life. The explosion caused the death of eight brave 
men and the serious injury of six others, who will undoubtedly 
recover. 

Technical interest centers in the primal cause of the ac- 
cident and its special bearing on the question of high pressure 
steam for central station work and allied important points in 
boiler design. The Tennessee is one of the most powerful 
vessels of the Navy, having a displacement of 14,500 tons, and 





At 9 a. m. the vessel leit Santa Barbara with ten boilers 
in commission, and at 9:30 the sixteen were put in service. 
After some time the pressure was raised to 265 pounds, and 
all the boilers were furnishing their normal supply of steam, 
and a speed of eighteen knots was attained, the vessel having 
its hull somewhat fouled, it being some time since it had been 
cleaned in the docks. 

The engines are so designed as to admit high pressure 
steam into the intermediate cylinders, and it is thus a problem 
of considerable nicety to adjust the boiler steam supply to the 
amount which is to be admitted into the intermediate cylin- 
ders to obtain maximum speed of the vessel. In an effort to 
raise the speed, steam was in this manner being admitted to 
the intermediate cylinders, thus drawing off a large supply of 
steam from the boilers, the pressure dropping to 235 pounds 











FLAGSHIP TENNESSEE 


WARSHIPS AT ANCHOR 


being designed for a speed of 22 knots, and 25,000 horse- 
power. She is 502 feet in length, of 73 feet beam, and draws 
26% feet of water. There are contained in its sheath of five 
and nine-inch armor, sixteen “double” boilers and two triple 
expansion engines. 

The boilers, designed for the normal gauge pressure of 
300 pounds, are of the Standard B. & W. type for marine 
service, furnished for the Cramp’s Shipbuilding Company as 
contractors. The type of boiler, as seen by accompanying 
diagrams, will be recognized by San Franciscans, as similar 
to those installed by the “Examiner” several years ago, and 
which for some time were to be seen in the wreck of their 
building, caused by the great San Francisco disaster. This 
boiler is admirably designed to economize in room, and is 
therefore suitable for isolated plant and navy use. Although 
designed for 300 pounds, the normal working pressure is 265, 
400 pounds being the initial test hydraulic pressure imposed 
by Government specifications. On the trial acceptance run 
of the vessel, 283 pounds were used. Forced draft by means 
of air injected into an air-tight boiler room, containing two 
boilers, precluded the escape of the unfortunate men at the 
time of the accident. 


*Copyright 1908, by Technical Publishing Co. 


CALIFORNIA WASHINGTON 


IN SAN PEDRO HARBOR. 


with a vessel speed of twenty knots or twenty-three miles per 
hour, when the accident happened. 

During the early part of the run, the boiler room doors 
were left open while the draft blowers were working, but to 
give maximum draft, the boiler room doors were closed a 
short time before the accident, the air pressure in the fire 
rooms being raised to about one and one-half inches of water 
A mixture of Pocahontas and New River coal was being used, 
and although these are soft bituminous coals, giving a long 
flame, it is probable that the rupture occurred in the hottest 
part of the furnace, where the apex of the flame first impinged 
on the boiler tubes. 

It is seen in the diagrams, that the tube gave way in the 
hottest part of the tube on the under side next to the fire, 
about eighteen inches from the rear end of the tube, the other 
end being covered with a tile diverting partition, under which 
a certain proportion of air.enters. Steam was thus blown 
down upon the fire. In this furnace, air is forced in principally 
under the grates, and to a lesser extent above the fire 

The bursted tube was four inches in diameter, and of No 
6 B. W. G., or .203 of an inch in thickness, and was the fourth 
from the left side of the double furnace, rupturing on its under 
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side, directly exposed to the flames, and as though a globule 
or bulge of soft hot metal had formed and finally ruptured 
lengthwise the tube, making an open-mouth-cut opening eight 
inches long and five inches wide—the edges of which were 
drawn out almost to a knife edge. Two adjacent tubes, one 
on each side, were found to be bulged in the same place, and 
will have to be replaced. 

Although there are over 400 of these boilers in about 
forty vessels of the Navy, this is the first accident of the kind 
on record. Trouble from pitting of boiler tubes has been ex- 
perienced, and tubes have had to be replaced on that account, 





but these tubes were only slightly scarred from this source, 
and it was, if at all, only a very remote cause of the accident. 

Since distilled water is used for feed, the question of scale 
is quite eliminated from the discussion. The injured tubes 
were found to be free of scale and dirt, and with very few 
slight pits. The condition of all of the tubes in the boiler 
was found to be good, and in practically the same condition 
as in the detailed and thorough inspection of a few weeks 
previous. When cut, the metal of the tubes was found very 
tough and free from granulation. The vessel was constructed 
in 1904, at a cost of $4,927,122. and the tubes in question were 
the original ones in the boiler, having been in actual use 3500 






Tice Diverring ARCH wveR LaAyER of F' Jupes, 


With the above facts at hand. we may speculate as to the 
cause of the disaster, with little hope, however, of reaching a 
definite conclusion or learning much of import. The rupture 
shows decided signs of overheating, and yet how could this 
take place? It has been suggested that in the excessive draft 
of steam from the boiler, large globules of steam formed in 
the tubes, expelling the water from both ends of the tubes, 
thus impairing the circulation and causing overheating. 


The design of the boiler is such as to avoid such a hap- 
pening, as the larger tubes are placed in the remote parts of 
the circulation path, so that the flow will be the same as in 
the two-inch tubes above. In the microscopic and chemical 
examination of the tubes, the real cause of the rupture may 
finally be determined. 

The probability of a loca! fault in the bursted tube is 
eliminated by the fact of the bulging of neighboring tubes, 
one on each side, and practically in line, unless they too were 
faulty in material. It seems that it would be quite impossible, 
in the ordinary course of manufacture, to get three tubes to- 
gether with local faults in each, or of faulty material. In such 


an instance as this, therefore, one should look for a local con- 
dition which caused the fault which was applied to these three 
tubes, otherwise all of the tubes, or a large part of them, in 
this and in other similar boilers of the Navy would be found 
ere this, to develop a similar trouble. 
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SECTION AT RUPTURE SHOWIVGS 
ONE TUBE ELEMEWT AND MED DRUM), 


An instance of a badly blistered boiler, due to too much 
grease being baked onto the surfaces of tubes and headers, has 
been cited by the Navy. This, however, is quite a remote 
trouble from the one causing the present explosion, for 
reasons already explained. It is especially unfortunate, that 
next to the ammunition, the boiler undoubtedly is the most 
dangerous part of a war vessel, especially at the high pres- 
sures necessary, and at the same time it is the most difficult 
of inspection, particularly on the inside of the tubes, where 
trouble is liable to.develop unawares. 
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Whatever may be the cause, it is a satisfaction to know 
that it is due to no one person nor group of persons, and in all 
probability the manufacturers and contractors are exempt 
from blame. Due probably to the state of the art, the accident 


teaches lamentably little of what should be learned for future 
reference. 








Srommag THe Bupa sanz Rurrevre, 


Pdf 


265x4x5 
for lap welded tubes gives—————-= 
2t 2x.203 
13,000 pounds, with a factor of safety of 5, which is con- 
servative for iron tubes, while the bursted tube was of drawn 
steel and seamless. 


The formula T= 





ELECTRIFYING GERMAN RAILROADS. 


Projected Plans for Change in Motive Power of Several Lines. 





Consul Talbot J. Albert sends the report from Brunswick 
that a beginning with electrifying of some of the railroads in 
Prussia will soon be undertaken, the preliminary plans being as 
follows: 

The railroad ministry will permit the first great attempts to 
be made with electrical power in connection with the centrals 
now existing in the administrative district of Magdeburg. In the 
first place the short sections, Gusten-Stassfurt and Gusten- 
Bernburg-Kothen, will be arranged for electrical operation. 
Later, in further execution of plans, there will be a change of 
power on the line Magdeburg-Bitterfeld-Leipzig, and after- 
wards on the line Halle-Leipzig. Upon these, in themselves 
complete lines of road, electrical power will wholly supplant 
steam, 

The line Leipzig-Halle has been chosen for a _ special 
reason. By the electrical operation between these two points 
there will be a greater increase in the speed and frequency of 
the trains dispatched, so that in this way Leipzig will be 
brought into closer connection with the western main lines. 

The most favorable factor for the economical determina- 
tion of the question are the bituminous deposits (Braunkoh- 
len) between Halle and Leipzig. This kind of coal is not con- 
sidered a suitable fuel for locomotives. One electrical cen- 
tral will suffice for the operation of both lines, and this will be 
built in the midst of the coal strata. Sume years ago the 
favorable location of these strata suggested the electrifying 
of the railroad between K6ln and Trier, but this was aban- 
doned. 

It is said the passenger traffic will be handled in the same 
manner as upon the road Berlin-Lichterfelde-Ost, namely, 
with small trains and quick service. The express and freight 
trains will be dispatched with electrical locomotives. The 
length of the two lines together amounts to 102% miles, the 
line Leipzig-Magdeburg being about 80 miles, and the line 
Leipzig-Halle 22% miles. For the current, which will be con- 
ducted on thin wires, 10,000 volts will be required. It is cal- 
culated that the change in the system of operation will take 
two years. 


LIGHTNING ARRESTERS AND DESCRIPTION OF A 
NEW FORM OF CIRCUIT BREAKER.* 
By A. J. Bowie. 

The installation of apparatus for protection from lightning 
is an insurance not only against danger of damage but also of 
the continuity of service. The methods of obtaining these re- 
sults are in some directions diametrically opposed to each 
other, and the proper design of an arrester is somewhat of a 
compromise measure. As one writer stated, the designer of 
arresters is between the devil and the deep sea. 

To function properly, a lightning arrester should dis- 
charge freely all excessive potential. It should not allow the 
dynamic current to follow the discharge and, further, in dis- 
charging, it should produce no electrical strains on the sys- 
tem, due to oscillation, and so forth. In order to have a free 
discharge, the series resistance should be largely eliminated, 
but this is a condition which tends to allow excessive dynamic 
current to follow the discharge. Hence, to afford the greatest 
protection, series resistance should be cut out, and to insure 
continuity of service, a considerable series resistance should 
be used. 

According to Steinmetz, lightning consists of abnormal 
conditions of potential or frequency, and may arise from either 
internal or external sources. It is fully as important to pro- 
tect apparatus from internal strains due to switching, etc., as 
from strains due to external lightning. The principal arresters 
at present in use are the Multigap Arrester, the Horn Type 
Arrester and the Electrolytic Arrester. These arresters all 
employ one, or a series of air gaps to determine the breaking 
down point. Resistances are used to shunt or limit the en- 
suing current. 

At the very high frequencies common in lightning dis- 
charges, the inductance of lines offers a great resistance to 
the flow of electricity and tends to localize excessive poten- 
tial. Thus, it is not uncommon in case of severe strokes to 
find insulators not far distant from protective apparatus which 
have either flashed over or punctured. For instance, Mershon 
states that on the Niagara, Lockport & Ontario Power Com- 
pany’s line, although the line was protected every 2200 feet by 
rods set for a six-inch discharge gap in the form of a horn 
gap, lightning punctured an insulator in preference to travel- 
ing the distance of 550 feet and going over a gap. He states 
further that these horn gaps have been of great value, but that 
the setting was too large and would be reduced. 

In considering the production of high voltages by reso- 
nance, it is not necessary for a line to resonate as a whole, but 
sectional resonance may take place which may give rise, in 
case of high frequencies, to excessive pressure. Thus, a com- 
bination of capacity and inductance may, under high fre- 
quency, set up excessive strains, while at ordinary frequencies 
it would have little effect in causing a rise of voltage. When 
an excessively high pressure is suddenly applied to a line, un- 
less afforded instant relief, it would tend to distribute itself 
over the system. As the passage of electricity requires time, 
the result will be an excessive localizing of potential. If a 
transformer or choke coil is near by, the potential will tend to 
communicate itself to the apparatus. At the instant when it 
enters the coil, the full potential will exist across the first 
turn, and a very brief period afterwards will be distributed 
across the first two turns and so on, until it spreads over the 
whole coil. Thus, the first turn must stand the most severe 
shock from excessive voltage. This condition has led to the 
use of choke coils and of extra insulation on the end turns of 
transformers. There has been a great deal of discussion on 
the advisability of choke coils, and whether it is not better to 
put sufficient insulation on the end transformer turns. The 
general concensus of opinion is decidedly in favor of the choke 
coil. There is a wide difference of opinion, however, on the 
proper design of choke coils. Some advocate highly induc- 
tive coils immersed in oil, and others advise the use of air 


¥ *Paper read May 29, 1908, at meeting of San Francisco Section, American Institute 
of Electrical Engineers. 
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A choke coil is 
effective only for very high frequencies, and is of little use in 


insulated coils with comparatively few turns. 


If the inductance is 
As Steinmetz 


keeping out low frequency disturbances. 
too high, it interferes with the line regulation. 
pointed out, a highly inductive coil immersed in oil, which has 
a high specific inductive capacity, may, under some conditions, 
make the coil ineffective, and allow free passage for the dis- 


turbing potential. If the disturbances originate on the trans- 


former side of the coil, the high inductance of the coil is ab- 
solutely detrimental and prevents the arrester affording relief. 
In view of these conflicting functions, an air insulated choke 
coil of moderate inductance and also extra end insulation on 
the transformers seem advisable. 

Experience indicates that without doubt the presence of 
grounded cables running over transmission lines is of material 
assistance in diminishing the disturbances due to lightning, 
and that this cable construction is far superior to the mere 


presence of lightning rods on the towers or poles. The cables 
should, however, be grounded at frequent intervals. The loca- 
tion of lightning arresters at the ends of long transmission 
lines, while affording protection to the apparatus at the ends 
of the lines, does not furnish adequate protection to the line, 
and intermediate arresters should be installed. The advisable 
distance apart of these arresters will depend largely on local 
conditions. 

In many types of arresters fuses are used in part of the 
apparatus. In some cases the fuse shunts an additional air 
gap which, on the blowing of the fuse, is thrown in series with 
the arrester and requires a higher break down voltage. This 
affects the discharge point only, and does not put the arrester 
out of commission. In other types the fuse cuts out entirely 
part or whole of the apparatus. In the latter event, the use 
of fuses is very inadvisable, since the blowing of the fuse takes 
away protection from the line until the fuse is replaced. It 
has also been proposed to have several fuses in parallel, each 
of which is in series with a slightly different gap, the idea 
being that only one at a time would blow. This is also open 
to the objections just mentioned. It would appear preferable 
to design arresters without such apparatus, which may go out 
any minute and remain indefinitely in this condition until it 
chanced to be observed by the operator. " 

Most of the arresters at present in use are of the Multi- 
gap type, consisting of various combinations of resistances 
and air gaps. The latter are usually made by setting knurled 
cylinders of non-arcing metal 1/32 of an inch apart. Accord- 
ing to J. C. Wirt, with the best non-arcing alloy, about ten 
per cent less gaps may be used than are allowable with brass. 
These cylinders tend to prevent the arc from changing its di- 
rection, and in reality the non-arcing property is a rectifying 
tendency. The characteristics of the gap have been made the 
subject of extensive investigation by engineers. There have 
been several papers on this subject in the proceedings of the 
Institute by Thomas, Rushmore and Dubois, and Creighton. It 
will require approximately 1500 volts per gap to cause a 
breakdown of the gap. If the consequent current is not too 
great, the arrester will extinguish the arc within the half cycle 
in which it started. Should the current, however, be of too 
great value, the are will not break, and the cylinders will fuse 
together and the arrester burn up. It is evident that with 
heavy currents the actual time in which the arrester must ex- 
tinguish the current is exceedingly brief, and the heat being 
locally applied will soon fuse the cylinders if the current be 
not shut off. There is a definite amount of energy which can 
be expended in the half cycle without putting the arrester out 
of commission. The relation of volts across the arc to 
amperes depends on the duration of the arc and on whether 
the current is increasing or decreasing. Thus, for example, ac- 
cording to Creighton, where the current is six amperes, the 


time of application 1/120 of a second, the voltage across the 


arc is 56. While if the current has been on several minutes 


with the amperes increasing, the voltage will be 23, and if the 
current is decreasing, 20. Similarly with 16 amperes flowing, 
the voltages are 23, 19 and 18, respectively. 

According to Thomas, the number of gaps necessary to 
suppress the current in a Multi-gap arrester operating at about 
25,000 volts varies directly with about the square of the cur- 
rent for a given inductance, and increases rapidly with in- 


crease of inductance of the circuit. Hence, an arrester which 


might work well on a circuit of limited capacity, owing to the 
limited current, may burn up if used on a system of great 
capacity. The main elements of one type of arrester, repre- 
senting the latest development in Multi-gap arresters, con- 
sist of various combinations of series of gaps shunted by dif- 
ferent resistances, as is shown in Fig. I, H., M. and L. are re- 


spectively of high, medium and low resistance. An excessive 


potential of low frequency will discharge through the high 
resistance and the gaps in series with it, H. limiting the cur- 
Should the high 


pressure be due to a wave of excessive frequency, the resis- 
tance of H. would be increased, due to the skin effect. 

The potential across the series of equal gaps will be 
equally divided between the gaps when the pressure is con- 
stant. However, as Steinmetz has shown, the potential 
gradient diverges greatly from a straight line when the fre- 
quency is very high, owing to the fact that each cylinder of 
the arrester has a capacity not only to adjacent cylinders but 
also to ground, resulting in a very unequal potential gradient 
and in the concentration of potential across the gaps nearest 
to line. Hence, when the voltage becomes sufficiently high, the 
gap next to the line will break down, and so on down the line, 
and if the drop across the gaps which have broken down is 
sufficient to relieve the voltage so that the steepest part of 
the potential gradient is below the breakdown point of the gap 
beyond the last one which broke down, the arrester will not 
complete the discharge. This is shown in Figs. 2 and 3 dia- 
grammatically. Fig. 2 represents the series of gaps of a Multi- 
gap arrester showing the capacity between adjacent cylinders 
and between each cylinder and ground. In the curves below 
the figure, the straight line represents the potential gradient 
across the cylinders in event of the steadily applied potential. 
And the curve represents the potential distribution under the 
conditions of high frequency current, showing a steep gradient 
near the line and a reduced gradient near the ground. In Fig. 
3 is shown diagrammatically the cause of the partial discharge 
of the lightning arrester, the main curved line showing the po- 
tential gradient due to the impressed voltage. The inclined 
line shows the voltage drop across the gaps which have dis- 
charged, and the curved line in series with this represents the 
potential gradient of the balance of the arrester after the par- 
tial discharge. If the gradient at the upper end of this curve 
is less than the break down potential of the cylinders, a partial 
discharge will ensue as shown. Obviously, the point of break- 
down is directly dependent on the frequency, and a high 
frequency will go across many times the number of gaps 
which a low frequency will disrupt. This is a very important 
matter in the design and operation of Multi-gap arresters. In 
order to furnish protection, a lightning arrester must be in- 
dependent of the line frequency, and one aim of the Multi-gap 
arrester is to accomplish this result. It has been sh~~ n that 
with an infinite number of gaps there is still a denne limit of 
potential for a Multi-gap arrester, but this limit is beyond 
present practice. On account of the potent‘a! gradient, it is 
apparent that in a system with unground<.: neutral and with 
multiplex connection, if one leg becomes grounded, there is a 
great likelihood of discharge between lines 


rent to a value which the gaps can suppress. 
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A very high frequency discharge in a Multi-gap arrester 
will pass direct to ground through the gaps in series. It is a 
part of the function of the various resistances to draw current 


from the gaps which they shunt, and so to permit the current 
through the gaps to extinguish itself. According to Neall, the 
Multi-gap arrester without series resistance cannot operate 
satisfactorily, and is liable to burn up. The insertion of series 
resistance will cut down the efficiency of the arrester as a pro- 
tective device. In the Multi-gap arrester it is evident that 
against low pressure surges the arrester action is limited by 
the high resistance. If the voltage should, however, be very 
much too high, the intermediate resistance and the gaps be- 


tween it and the high resistance will shunt the latter. How- 


ever, this limitation to free discharge is objectionable in an 
arrester. 



















































































Fig 3 


In testing arresters it is a common practice ‘to subject 
them to a disruptive test, to find the equivalent spark gap 
for suddenly applied pressure. The needle gap is used in 
parallel wih the apparatus to be tested. A method employed 
by Professor Creighton consists of charging by a static 
machine two ball terminals shown in Fig. 4, each of which 
is connected to a condenser, the latter being joined in cascade 
by a high resistance shunted by needle gap in parallel with 
the apparatus to be tested. The balls are charged until the 
pressure is sufficient to break down the gap between them, 
when the full pressure on the balls is instantaneously de- 
veloped at the needle gap and discharges through it, or 
through the resistance, or both ways. An interesting point 
brought out by Creighton is that multi-gap arresters will, 
under disruptive test, have a maximum equivalent needle gap 
for a certain pressure. But should that pressure be exceeded 
the needle gap will decrease at once to perhaps 60 per cent of 
its previous value. Hence, the most dangerous pressure ob- 
tainable with an arrester is just when it starts to spark. The 
needle gap does not always discharge at the same pressure 
in the disruptive tests. Thus, with one setting of the balls, 
the needle gap which always discharged at 3.2", sometimes dis- 
charged at 4.3". 

The discharge point of the multi-gap arrester may be 
varied in several ways. Violet rays decrease greatly the 
point of break down. Oscillation set up by wireless tele- 
graphy may also affect the sparking distance. The setting of 
the arrester with reference to grounded objects has also an 
important influence on this subject. According to Mr. R. P. 
Jackson, a multi-gap arrester which discharges at 75 K. V. 





in the open will discharge at 40 K. V. when between cement 
barriers. 


The action of the Horn arrester is based on entirely dif- 


ferent principles. The Horn arrester is constructed by two 
diverging metal horns, which either have a uniform diverg- 
ence in a vertical plane or have a divergence increasing as 
they ascend, the horns being curved. 

In the simplest form the arrester is built with one side 
connected to line and the other side to ground. This form of 
arrester is objectionable in general since when the arrester 
breaks down, the line in question has a dead ground thrown 
on it at the instant, and if the system is grounded on another 
phase, or at the neutral, a short circuit will occur. This form 
of arrester is allowable only as an extreme emergency propo- 
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resistance inserted in the path to ground. This will limit the 
discharge current, but is also objectionable because it pre- 
vents free discharge. 

Other horn arresters have been built which combine both 
principles outlined, having a pair of horns at the first gap in 


series with the resistance to ground, and in shunt to this 


resistance is another pair of horns, the further side of which 
is grounded. By setting the second gap slightly larger than 


the first there is additional assurance against its breaking 


down. The instant the first gap breaks down the opposing 


horn becomes practically of line potential. Should the re- 


sistance be insufficient to relieve the charge the second gap 


will break down. Other and better arrangements have been 


used employing three gaps with respectively high resistance, 
low resistance, and no resistance in series to ground. 

This gives an arrester, where the dynamic discharge cur- 
rent will be minimized. In event of a direct stroke of 
lightning the gap to ground will relieve the tension. 

Among other apparatus of this nature may be mentioned 
the arresters of Mershon, designed for the Niagara, Lockport 
& Ontario Power Company. Each element of this arrester 
was mounted on separate poles. One pole carried the high 
resistance gap for one phase. A second pole carried the 
medium resistance gap set for a higher voltage, while a third 
pole carried the gap to ground in series with a fuse. All 
arresters were set in parallel. Mershon states that his ex- 
perience with multi-gap arresters has been bad, owing to the 
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potential distribution over the gaps. He prefers Horn ar- 
resters, which are not so easily burned up, and are not sub- 
ject to the uncertainties to which a series of gaps are liable. 
He especially favors Horn arresters, since they may be put 
out of doors, while multi-gap arresters are unsuited for such 
location. 

Mr. J. C. Smith, in a paper read before the A. I. E. E. 
gives experiences with Horn arresters on the lines of the 
Shawinigan Water and Power Co. The station capacity was 
11,000 kilowatts, and the transmission voltage 50 K. V., with 
grounded neutral. Multi-gap arresters were found to be in- 
sufficient to protect against severe storms, though they proved 
satisfactory for switching. Horn arresters were then tried. 
The first arresters consisted of one horn gap for each phase, 
with fuse in series, and no resistance. They were set with a 
64-inch gap. 
were used for each line. 


In a later type of arrester two sets of horns 
The first set was shunted by a 


10,000-Ohm. resistance, and the second set went to ground 
through a fuse. The gaps were 334-inches each, and were in 
series. The arresters frequently discharged over both gaps. 
By decreasing the first and increasing the second gap and by 
decreasing the resistance the discharges were practically all 
forced over the resistance. Since these arresters have been 
used there have been no interruptions of service. 

In the transmission system from Taylor Falls to Minne- 
apolis, a distance of forty miles, multi-gap, Horn type and 
electrolytic arresters were installed to determine the ad- 
vantages of each. Since so many différent types were put in 
it is difficult to arrive at conclusions as to just which 
arresters performed the work of effective protection. The 
Horn arresters were of three kinds. One composed of a 
single gap with resistance, a second arrester composed of two 
gaps in series with resistance from each to ground, the sec- 
ond gap being shunted also by a fuse, and the third type con- 
sisted of three gaps in series with resistances for the first 
two and a fuse for the last. (See Fig. 5.) According to the 
test papers the Horn arresters took the brunt of the dis- 
charge, and Mr. Vaughan states that they may have saved 
the power house arresters. Their operation, especially at the 
power house, was very promising, and it is believed that the 
two and three-gap Horn arresters will be effective in handling 
dynamic and static disturbances too great for the station 
arresters to dissipate, and that this can be done with settings 
which will not interrupt the line. Mr. Neall says, in regard 
to the same, that it is a grave question whether standard sta- 
tion arresters could take anything like a direct near-by 
stroke, and that there is less doubt that the Horn arrester 
could do so. 

Quite recently aluminum cell arresters have come into 
use. These arresters are used in connection with the Horn 
gap, the break down potential being determined by the 
gap. They offer a very high resistance up to the critical 
voltage, but after the voltage has passed this limit they 
break down and offer low resistance, sealing up again when 
the voltage decreases below the critical value. They consist 
of a series of aluminum plates or trays in an electrolyte. The 
hydroxide of aluminum film which forms on the surfaces of 
the plates offers the resistance to break down of the arrester. 
Each element requires from 380 to 400 volts to break it 
down. It is claimed that the resistance below the critical 
voltage is 10,000 times as much as above. 

As has been mentioned, it is highly important that 
lightning arresters in discharging should not set up oscilla- 
tions of any magnitude in the system and give rise to con- 
ditions worse than those which caused them to operate. 

It is a well known fact that a self-rupturing arc will be- 
- come oscillatory provided the supply voltage is capable of 
starting it again across the gap, but in order to become 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


[Vel. XX—Ne. 25 


oscillatory, the voltage must be capable of again starting the 
arc. Where this is not the case the only possible effect of 
breaking the current under load is to cause the stored energy 
of the circuit to flow into the capacity of the line and cause 
a consequent rise of voltage. A: study of the interruption of 
arcs by air and by oil is of especial importance in connection 
with lightning arresters. It is not uncommon in engineering 
practice for a theory to obtain credence even though based 
on most insufficient data. Thus, we find the fallacious belief 
that oil switches operate without rise of voltage, while de- 
structive oscillations must accompany the operation of air 
As a 


matter of fact, there is no switch in existence which can open 


switches. Nothing can be further from the truth. 


or close a circuit without danger of causing some rise in 


potential. With an air switch of proper design the rise will 


be less than with an oil switch. While a poorly designed air 


switch may give rise to conditions worse than those which 


obtain in an oil switch. 

Consider the action of the arc in the interruption of the 
circuit, occurring in an oil switch. The arc at break is so 
short as to be of practically no resistance for lines of high 
pressure. The arc consists of gaseous material upon which 
the oil presses from all sides. The pressure ts such as to 
cause an inflow of oil and to drown the arc. Owing to the 
inertia of the oil, it is impossible for it to flow into the arc 
instantly, and to cut it off at the convenient moment of 0 cur- 
rent, as is frequently stated. Should the arc be cut off when 
the current is 0, it is merely a coincidence. In a 60-cycle 
system, the time elapsing between the maximum and zero 
value of the current is 345 of a second. Ifthe arc be extinguished 
when the current is only ten per cent of its maximum value, the 
time between this and the 0 value will be about ,,45 of a second 
which shows the impossibility of such immediate action on the 
part of the oil. A body falling under the influence of gravity 
will move gz4}o5 of an inch in ggy5 of a second and in s}y) of a 
second will move 3}, of an inch. 

An air switch of improper design may give rise to oscilla- 
tions, as is apparent by the consideration of Fig. 6. The 
break in the switch, as shown, is assumed to be entirely in- 
sufficient for opening the load, and the switch is not pro- 
vided with horns. The arc will go up nearly vertically from 
the two clips, and the only thing which can -break the arc 
will be the upward pull of the heated gases. Should the arc 
rupture at the point A, the ascending gases below A may 
cause it to re-form and set up an oscillation in the circuit. 
In the case of an air break switch of proper design, such as a 
horn break switch where the horns are properly curved with 
due regard to the voltage and load, conditions are entirely 
different. The are is carried upward not only by the heat of 
the gases, but also by the magnetic effect of the current in 
the horns which is greatly intensified by the use of iron 
horns. The arc will take the form as shown in Fig. 7, and, 
owing to its length and approximately horizontal direction, 
it will introduce a high resistance into the circuit which will 
materially cut down the current before rupture. When the arc 
breaks, it will rupture near the horns where it will be im- 
possible for the ascending vapors to cause it to re-form. 
The current will break when near zero, but as in the case of 
the oil switch, it can not be depended upon to break at zero. 
However, owing to the greatly diminished inertia of the air, 
it will, on an average, break nearer zero than when breaking 
under oil. The current being weakened by resistance will 
prevent the rise in voltage which occurs with an oil switch. 

The statement that air break switches of proper design 
do not cause a serious rise in voltage is not merely a matter 
of theory, but is amply demonstrated by the results of prac- 
tical experience, not only of myself but also of experimenters 
and engineers who follow this subject closely. 








June 20, 1908] 





The numerous experiments conducted by Mr. P. H. 
Thomas, of the Westinghouse Electric Co., fully bear out my 
statements, as is shown by the following quotations from his 
papers read before the A. I. E. E.: 

In the paper of June 19, 1905, Mr. Thomas gives the 
following results obtained in the operation of high pressure 
oil switches on an unloaded line of the Telluride Power Co., 
between Provo and Logan. The oil switches were at the 
power house. In one test when the high tension switch was 
closed, the voltage between transformers which had been 38 
K. V. jumped to 70 K. V. On opening this switch, the pres- 
sure again jumped to 55 K. V. In another test, the voltage 
between lines which was normally 36 K. V. jumped to 57 K. V. on 
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“When, however, in the case of the opening of such a_ short 
circuit as in an open air arc, the extension of the length of 
the arc proper has reduced the current to a value where it 
becomes relatively unstable, there will be a tendency for the 
arc to go out suddenly, causing the remnant of the energy 
originally stored in the inductance to produce a rising poten- 
tial. This residue will, however, never be more than a small 
portion of the maximum energy stored. A great many direct 
tests of the opening of circuits through enclosed fuses and 
circuit breakers where conditions have been definitely known 
to be as assumed, have shown practically negligible rises of 
potential. The fact that high voltages have appeared in elec- 
tric accidents and arcs is not proof that these high voltages 





GENERAL VIEW BOWIE CIRCUIT BREAKER. 


closing the high tension switch and to 63 K. V. on opening it. 
This is nearly double potential from opening the line under 
only the charging current. 
spark gap. 

With reference to the rise of the voltage from arcs in air 
Thomas states (Page 363, Vol. XXIV, Transactions 
A. I. E. E.): “It has been difficult for me to conceive of a 
series of rapid self-interruptions of a severe are associated 
with an extreme rise of potential at point of interruption. 
The extremely rapid heating and cooling of the gas which is 
taken to have a more or less steady condition of interruption, 
together with the fact that such a large majority of severe 
arcs occur without noticeable rise of potential, makes it seem 
probable that in those cases in which a rise is actually ob- 
served, there is some other condition in addition to the pres- 
ence of the arc which is really the essential condition causing 
the extraordinary voltage. In a number of cases within my 
knowledge prearranged for the opening of short circuit, ap- 
paratus for measuring instantaneous voltage has shown no 
sensible rise of potential.” 

Referring to this same subject, Mr. Thomas in a later 
paper before the Institute (Pages 918-924, June, 1907), states: 


All voltages were recorded by the 


DETAIL SHOWING SPRING DASH-POT AND OPERATING LEVER FOR 
CLOSING BREAKER. 


have resulted from the sudden interruption of heavy short 
circuits. 

“The definite data available at the present time have as 
far as I am aware failed to indicate any serious rise of poten- 
tial from the operation of fuses, horn or magnetic blow-out 
arresters.” 

The rise of pressure from sudden interruption of circuits 
decreases in its relative effect very greatly with increased line 
pressures. Thus, under the worst possible conditicns assum 
ing that the maximum full load current of a 20000 kilowatt, 
125,000 volts, three-phase line is instantaneously interrupted, 
the total rise in voltage would be only approximately 50,000 
volts, and consequently the actual rise obtained when opening 
a suitable type of horn break switch, would be entirely neglig- 
ible. The rise of potential as given above, you will note is 
independent of length of line, the energy stored in the line in- 
ductance and the capacity of the line both increasing di- 
rectly with the length. The stored energy is assumed to charge 
the line to higher pressure as its only means of relief, and 
this is assuming the worst possible conditions. 
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According to Mr. Neall, Dr. Gustave Benischke, of Ger- 
many, in tests which he made, and in tests he quoted by 
Slaby, states that multi-gap arresters may give rise to condi- 
tions worse than those which caused them to operate, while 
the Horn arrester does not do so. 


A curious phenomenon in connection with lightning ar- 
resters occurred some years ago at Sacramento. The re- 
sistance of one of the lightning arresters had burned up, and 
Mr. Hutton, in its place; inserted temporarily a piece of No. 
18 bare copper wire. When this was taken out some days 
later it was observed to be marked at regular intervals with 
dark spots about a half-inch long on alternate sides of the 
wire, the distance between adjacent spots on the same side 


VIEW SHOWING OPERATING HANDLE FOR CLOSING BOWIE CIRCUIT 
BREAKER. 


of the wire being about three inches. I have never been able 
to explain satisfactorily this discoloration. If it depended on 
the wave length of some discharge from the line, the distance 
of three inches would have indicated a frequency of four bil- 
lion cycles per second, under the assumption of the speed of 
186,000 miles per second for the movement of electricity. 

The location of high tension apparatus is an important 
consideration. There is a growing feeling among engineers 
about putting at least part of this apparatus out of doors and 
reducing not only the possible hazard, but also the expense 
for housing. Where ample room is allowed for very high ten- 
sion work, the necessary clearance of wires takes up a sur- 
prisingly large amount of space. If such clearance be not 
allowed the danger of accident is increased. To quote from 
Mershon, “In my opinion, a very desirable requirement of 
lightning arresters is that they should be installed out of doors. 
I believe as time goes on more and more high tension appar- 
atus will be installed out of doors, instead of in a building. 
I think the time will come when not only lightning arresters 
but also bus-bars, transformers and even automatic circuit 
breakers will be regularly installed out of doors. It seems 
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rather illogical, and from some standpoints, almost ridiculous, 
to install high tension bus-bars in a building with barriers 
and all sorts of other complications, when the lines leading 
off the bus-bars go immediately out of doors unprotected 
and often installed on very questionable line structures.” 

For some time past I myself have felt that it is highly 
desirable, that much of the high tension apparatus should be 
preferably located out of doors, not only to minimize the 
danger of accidents, but also for reasons of economy. It 
seems hardly the part of good judgment to enclose in a build- 
ing apparatus with a strong potential hazard not only to itself 
but also to the balance of the equipment. I have been work- 
ing along these lines for sometime past, and,I am pleased to 
call to your attention a high tension circuit breaker which | 


CIRCUIT BREAKER OPEN. 


have developed and put into practice. It embodies some 
features which, as far as I am aware, are new to engineering 
practice. The circuit breaker is for out-door use, and no 
series transformers are employed, the line being taken di- 
rectly through the trip coil, which is housed in a brass box, 
mounted directly on line insulators. In the Form D Circuit 
Breaker, all poles are simultaneously closed by a single lever, 
and the opening of the poles either automatically or manually 
is simultaneously accomplished. I have here one of the latest 
developments of this type of circuit breaker with an inverse 
time element. The stronger the over-load the less the time 
of release of the trigger. The magnet is very powerful, and 
insures positive action. The releasing latch is enclosed and is 
protected from burning or from the effects of the weather, 
the box being sealed by a rubber gasket. The first action is 
to depress the bellows used as a retarding element. After 
this has been compressed to a predetermined point it is un- 
latched from the armature, which is then free to rise rapidly 
and to strike a hammer blow to the release latch, which en- 
sures its opening. 
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THE ATTITUDE OF THE LAW TOWARD 
ELECTRICITY. 


By Emerson W. Read.* 


Corporations engaged in the manufacture and distribu- 
tion of electricity are given almost the same powers as are 
given to the ordinary commercial corporations or companies. 
The dangerous nature of this commodity, however, has caused 
the law to build up rules and regulations peculiarly applicable 
to this industry. Generally, such rules are not departures 
from the general rules of law, but are wholly in keeping with 
the general principles applicable to corporations, companies, 
negligence, bailments, and the like. The law of electricity is 
not, then, a law unto itself, but is the mere application of the 
general rules of law to a special industry. 

Although, seemingly, the law has drawn more stringent 
rules about this industry than about others, it nevertheless 
must be recognized that, when compared with rules and regu- 
lations governing mining, carriage in elevators, rapid transit, 
and activities of a like nature, they are fair and equally ap- 
plied. It alone is not subjected to the most exacting legis- 
lation. Its very nature requires exacting rules for the preser- 
vation of public safety. 

Yet companies engaged in the manufacture and handling 
of this dangerous commodity are subject only to reasonable 
regulations and restrictions by the authorities. Such regula- 
tion must not be arbitrary. Municipalities cannot require 
performance of a company which is unreasonable, unnec- 
essary and a hardship. Electric companies (as shown in the 
Geneva Telephone Case, 62 N. Y: Supp.) may be required 
to transfer their wires from poles to conduits. Too, they can 
be required to supply their product for purposes of power or 
lighting only to premises within a specified distance of their 
power wires (Moore v. Champlain Electric Co., 88 N. Y. 
App.). 

Generally, electrical companies cannot place their poles 
in public streets except at points designated by the municipal- 
ity; and the stringing of wires and erection of poles is con- 
tinually subject to the police powers of the community. And 
while the municipal and community interests are always to 
be regarded, the public-service corporation must also respect 
the civil rights of property owners. It has been held that a 
company cannot place a pole in front of property abutting on 
a street unless it is necessary for the better transaction of 
its business (Tiffany v. U. S. Illuminating Co., 51 N. Y.). 
After a long succession of battles in the courts of the various 
States, it has been definitely determined that the erection of 
poles in front of private property abutting on a street is 
such a deprivation of property as makes it a constitutional 
question. It interferes with a property owner’s easement to 
light, air, draught, etc. Poles may usually be erected, how- 
ever, upon the consent of the adjacent owners; but even 
then, no license is given the company to injure or mutilate 
the trees of such adjacent owner. So far was this principle 
carried that in Malone v. Waukesha Electric Light Co. 
(Wisc. 1904), the Court held that in the absence of special 
authority a company has no right to set a pole in front of an 
abutting owner’s property, so as to require the trimming of 
his shade trees, without his consent. The main authority 
in California on this question (Mutual Electric Light Co. v. 
Ainsworth, 118 Cal.), holds that an ordinance requiring 


special permission from the Board of Supervisors before poles 
can be erected on streets is valid. 


*B. L., L.L.B., of the San Francisco Bar. 


The terms “due care” and “ordinary diligence” as used 
in the law of negligence are used in a relative sense, and des- 
ignate a degree of care commensurate with the danger in- 
volved. In the control and management of an exceedingly 
dangerous agency, such as electricity, the law exacts a cor- 
responding degree of care and diligence (24 Oregon 276). To 
this end circumspection and foresight with regard to reason- 


ably probable contingencies must be used; not merely me- 
chanical skill. 


The’ duty owed by an electrical company to private and 
public interests, as regards its wiring, varies with the location 
of wires, current passing thereon, and other such considera- 
tions. When the wires are carrying a highly dangerous cur- 
rent, the law imposes upon the company the utmost degree 
of care in their construction, inspection, and repair, so as to 
keep them harmless at places where persons are most apt to 
come in contact with them. So it will be seen that ordinary 
care is not enough. “Reasonable care’ must be used, and in 
the handling of electricity “reasonable care” means “utmost 
care.” The law exacts the very highest degree of care prac- 
ticable to avoid injury to everyone who may be lawfully in 
proximity to the wires (Giraudi v. Electric Imp. Co., 107 Cal.), 
and likely to come, accidentally or otherwise, in contact 
therewith. 

Recent Decisions. 


(1.) 

The rule that a railroad track of a steam railroad is a 
place of danger, and that one intending to cross it must avail 
himself of every opportunity to look and listen, does not 
apply to one proceeding along the tracks of a street railroad. 
The correct rule is, that one riding or walking along the 
tracks of a street railroad company must use reasonable care 
in the exercise of ‘his faculties of sight and hearing to watch 
and listen for cars going in either direction (Hamlin v. Pacific 
Electric Co.). 

However, the rule differs in the various States as to the 
degree of care one must use about the tracks of a steam rail- 
road. 

(II.) 

Reeve v. Colusa Gas & Electric Co., a California decision 
of very recent date, holds: It is not, in the present state of 
scientific knowledge, a fact so generally known that it has be- 
come a matter of general knowledge of which all must take 
notice, that when electricity is operated in two separate cur- 
rents or phases, carried on different wires, it is necessary to 
the economical management of the system and to the proper 
“balancing” of the currents, that both phases be turned on 
at the same time, but that they will work separately though 
not so well, or so economically. There is no estab- 
lished rule of law to the effect that a servant, when directed 
to work near wires of an electric system controlled by the 
master, must, at his peril, ascertain whether or not the current 
has been regularly turned on at the time. In such a case it 
is the duty of the master to use reasonable care to so control 
and manage the ordinary operation of the system and the 
places where the servant is put to work, that the wires shall 
be free from dangerous currents under the master’s control 
while such work is in progress, or to give the servant warning 
of the danger and all instructions necessary to enable him to 
avoid them so far as may be reasonably possible and com- 
patible with the nature of the work. If the master gives the 
order to work at a particular place and gives no warning of 
danger, the servant may rightfully assume it to be free from 
danger from causes under the master’s control, and which are 
not apparent to the servant after such observation as the cir 
cumstances reasonably require. 
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EDITORIAL. 


The regrettable accident whereby eight faithful 
men were killed in the boiler explosion on board the 


United States armored cruiser ‘‘Ten- 


TENNESSEE nessee’’ has been detailed elsewhere 
BOILER in this issue by Mr. Clem A. Copeland 
EXPLOSION. s issue by : . Cope \ 


It calls to mind a similar accident in 


the early eighties, on the old ‘‘Tennessee,’’ in which one 
man met his death. It is to be hoped that the lament- 


able coincidence will not be added to the so-called 
“hoodoos” to which the superstitious attribute natural 
phenomena. 

Any speculations as to the underlying reasons for 
this disaster are futile until after a complete examina- 
tion has been made. But that the results of this in- 
quiry should be given the widest publicity is a duty 
whose importance cannot be over-estimated. The lives 
of many are being jeopardized daily during the per- 
formance of a work which is just as necessary in war- 
fare as is fine markmanship. The “man behind the 
gun” is no more important than is the man before the 
boiler. He should be surrounded with every possible 
safeguard. 

In raising the speed from eighteen to twenty 
knots preceding the explosion, high pressure steam had 
been admitted into the intermediate cylinder of the 
two triple expansion engines, thus withdrawing a great 
amount of steam from the boilers and causing the pres- 
sure to drop from 265 to 235 Ibs. It seems probable 
that this sudden steam draught might be so great, in 
connection with a limited feed-water supply, as to 
leave part of the lower tubes empty. Being without 
water the tube was first burned and then ruptured 
with the most disastrous results. The inference is that 
more ample water supply in the lower tubes might 
have prevented the accident. It is more than likely 
that the boilers were not originally designed to supply 
the great quantity of steam necessary for the inter- 
mediate cylinders. This method of increasing the 
speed is possibly the immediate cause of the disaster. 
These remarks, however, are merely suggestive, and 
final judgment should be reserved until the complete 
findings have been published. 


Men have tried to arrest the lightning stroke, ever 
since Franklin “tried to tickle lightning with the tail of 


a kite,” and thereby proved its kin- 
LIGHTNING ship to electricity. But, notwith- 
PROTECTION. standing the claims of the old-time 


lightning rod agent, absolute insur- 
ance against danger from lightning yet remains to be 
provided. No arrester thus far produced is capable of 
always protecting apparatus against a direct stroke. 
But such are only a small proportion of similar dis- 
turbances to which transmission lines are liable. A 
passing thunder-cloud induces a like electro-static 
effect, as also does the friction of wind-blown sand, 
dust or snow on a smaller scale. Sudden changes in 
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the load or short circuits cause the same trouble. Con- 
sequently any phenomena of abnormal voltage and 
frequency may be classified under the generic name of 
“lightning.” 


Certain devices are available to take care of these 
potential accumulations. They may be said to bear 
the same relation to absolute protection, as does an 
accident to a life insurance policy. They are alleviative 
rather than preventive. For high-tension transmission 
lines devices for lightning arresters consist essentially 
of one or more air-gaps in series between the line and 
the ground. The dynamo current is prevented from 
following by means of resistances and are suppressors. 
Of such a type are the multi-gap, the horn, and the 
electrolytic. The first consists of several short air- 
gaps in series, the terminals being made of non-arcing 
metal. One longer air-gap is used in the horn type, 
which consists of two diverging metal horns so shaped 
that the arc length is increased by magnetic action and 
the rising hot vapors, until it cannot be maintained by 
the generator voltage. 


More recent is the aluminum cell arrester, con- 
sisting of a series of aluminum plates in an electrolyte. 
A film of aluminum hydroxide acts as a valve that 
opens at a definite pressure and allows the high volt- 
age discharge to pass, but prevents the grounding of 
the ordinary line voltage. 


The characteristics of these arresters are so ad- 
mirably described in the paper in this issue by Mr. A. 
J. Bowie that there remains but little to be added. Re- 
cent practice has demonstrated certain advantages of 
the horn type for line protection, and of multi-gap 
arrester with oil insulated choke-cvils supplemented by 
the aluminum cell type for station protection. But 
in this connection it must not be overlooked that it is 
far better to guard against such disturbances than to 
attempt to discharge them. Grounded overhead and 
side wires will often take the discharge away from the 
transmission line and thus protect it. 

Critics have commented in regard to the local 
irrevalence of this discussion by stating that thunder 
storms are exceedingly rare on the Pacific Coast, and 
lightning almost unknown along the sea shore. But all 
our large hydro-electric transmission systems come 
from the mountains, and there atmospheric electric 
phenomena are very common. Thunder storms may 
occur during any part of the year, the records showing 
as many as 356 during twelve months. In 1896 the 
plant at Haywards Electric Light Co. was struck by 
lightning, as was also that of the Folsom Electric 
Light & Power Company and the station at Ontario. 
In 1899 the telephone and telegraph poles in the San 
Joaquin Valley were damaged, and many other in- 
stances may be cited where destruction was caused by 
these forces. 


The progressive action of a lightning discharge 
“acting like a conducting wedge with the ions rushing 
in behind the wedge to cleave the air ahead’’ as sug- 


gested in our eastern contemporary the ‘‘Electrical 
World,’’ bears a striking analogy to the ancient Norse 
idea of its nature. In the lightning flash they saw a 
path cleaved through the air by the hammer ‘‘Mjolner,’’ 
wielded by the mighty arm of Thor. In the light of 
this recent knowledge it may be but a short time before 
efficient lightning protection can be devised. In the 
meantime a poor arrestor is better than none. 





PERSONAL. 


Irving Philips, recently connected with the North 
Mountain Power Co., is now installing a hydroelectric plant 
for C. S. and R. S. Moore, Klamath Falls, Oregon. 


Mr. W. J. A. London has recently accepted the position of 
chief engineer of the Terry Steam Turbine Company, Hart 
ford, Conn., succeeding Mr. C. E. Terry, recently deceased. 


F. H. Poss, Pacific Coast Manager The Holophane Company, 
started on an extensive trip East this week. After visiting St. 
Louis and Chicago, he will attend the annual Holopbane meeting 
at Lake George, in Canada, proceeding thence to New York. 


Mr. W. S. Dix, sales engineer for R. Thomas & Sons 
Co., of East Liverpool and Lisbon, Ohio, is in San Fran 
cisco. Mr. Dix expects to remain on the Pacific Coast for 
several months, and make a thorough investigation of local 
transmission conditions. 


At a recent meeting of the San Francisco branch of the 
National Electrical Contractors’ Association, the following 
officers were elected for the ensuing year: President, Robert 
W. Martland; vice-president, Paul C. Butte; secretary, F 
W. Meyers, and treasurer, Chas. E. Wiggins. 


David S. Murray, after almost twenty-four years of 
continuous service in the employ of the Rocky Mountain 
Bell Telephone Company, will resign his position as general 
manager in July and become a member of the general 
executive staff of the Pacific Telephone & Telegraph Com- 
pany, with headquarters at San Francisco. It is understood 
that H. Vance Lane, president of the Rocky Mountain Bell 
Company, will assume the active management 


BOOKS RECEIVED. 

“Theory, Design and Construction of Induction Coils,” by 
H. Armagnat, translated and edited by O. A. Kenyon, pub 
lished by McGraw Publishing Co., New York City; price $2.00 
After a few introductory definitions and a historical resume, 
the author discusses the theory of mechanical and electro 
lytic interrupters, detailing several experimental demonstra 
tions and illustrating his argument by oscillograms. The 
theoretical treatment is continued by a discussion of the strik 
ing and disruptive voltages of secondary currents, and con- 
clitded by a chapter on the power and efficiency of induction 
coils. In his lucid directions for construction, the author 
successively describes primary, secondary, dielectrics, con- 
densers, and the various interrupters for all types of induction 
coils. A theoretical discussion of Tesla’s transformer is also 
added. After a chapter on the application of induction coils 
to the laboratory, medicine, radiology, wireless telegraphy and 
gas engine ignition, the volume is concluded by a bibliography 
bringing the subject down to the present date. This excellent 
translation of Armagnat’s treatise “marks a decided advance 
towards the day when induction coils will be used for all 
purposes with the same assurance and accuracy as we now 
calculate transformers.” 
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PATENTS 





CONNECTOR FOR ELECTRIC WIRES. 889,786. 
Charles J. G. Keiner, Baltimore, Md., assignor to Universal 
Railway Supp!y Company. 

An electric wire connector having a socket-member and 





a plug-member; an insulating covering around each of said 
members and the adjoining ends of said coverings having in- 
termeshing fingers and means for engaging the fingers on the 
two coverings to hold the members together. 


ELECTRIC FURNACE. 
Alby, Sweden. 

In an electric furnace for treating gases by means of 
voltaic arcs, the combination of a furnace chamber, an inner 
central electrode, an outer electrode concentric therewith, an 


889,857. Albert J. Petersson. 





energizing coil around the said outer electrode, means for con- 
necting the said coil in series to the arc between the said 
electrodes, the said coil forming an inductive resistance for 
the arcs, and means for moving gases through the said furnace 
chamber. 


GAS-METER. 889,652. James R. Armstrong, Pittsburg, 
Pa. 

The combination of an inlet chamber, measuring cham- 
bers having ports opening into the bottom of the inlet 


chamber, a diaphragm separating the measuring chambers, 





an outlet, a slide valve in the bottom of the inlet chamber for 
controlling the passage of gas therefrom to the measuring 
chambers and from the latter to the outlet, and mechanism 
located within one of the measuring chambers for operatively 
connecting the diaphragm and valve. 


WIRELESS TELEGRAPHY. 
Philadelphia, Pa. 

In combination with a receiving device wherein through 
the expansion of a gaseous medium a localized translating 


889,791. Isidor Kitsee, 





device is operated, means to enforce the heating eftect of the 
incoming impulses, said means comprising means to generate 
locally impulses adapted to enforce the impulses transmitted. 


MULTIPLE SOCKET FOR ELECTRIC LAMPS. 889,- 
Frank J. Russell, New York, N. Y. 

A multiple socket having a canopy, with a plurality of 

sockets supported in the canopy and two conducting pieces 

electrically connected one to one set of socket lamp contacts, 


812. 





and the other to the other set of socket lamp contacts, said 
two conducting pieces being supported independently of each 
other by the insulating portions of the sockets, and at the 
same time serving to hold the sockets in place in the canopy. 


SUPPORT FOR ELECTRICAL CONDUCTORS. 
889,803. Francis B. H. Paine, Buffalo, N. Y., assignor to 
Niagara, Lockport & Ontario Power Company. 

In a high tension transmission line, two insulators suit- 
ably supported, a line wire directly attached to one of said 





insulators, a short conductor electrically and mechanically 
connected to the line wire and attached to the other of said in- 
sulators, the two insulators and said conductor being so ar- 
ranged that the line wire or attached conductor will move 
when one of the insulating supports fails, and a contact in 
the line of said movement included in a circuit by contact 
with the conductor or line wire. 
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INDUSTRIAL 


NEW ADAPTER FOR TUNGSTEN LAMPS. 


The Benjamin Electric Mfg. Co., of Chicago, are placing 
upon the market a new device in the form of an Adjustable 
Plug Socket, the principal use of which is that of an Adapter 
for Tungsten Lamps. It is provided with rotating sleeve 


which permits a complete revolution of the socket, together 





Cut 1 Cut 2 


with a hinge joint securing almost any angle of adjustment 
desired. The position of lamps in a fixture or bracket may 
thus be changed to the vertical. This is shown in Cut 1. 
Where lamps are desired at right angles, i. e., with a horizontal 
socket or receptacle, a second device is furnished. This is 


illustrated in Cut 2. 


ALUMINUM LIGHTNING ARRESTERS. 


Aluminum electrolytic lightning arresters are manufac 
tured by the General Electric Company, Schenectady, N. Y., 
for all voltages up to 100,000 volts, and are designed to pro 
tect electrical systems from all lightning disturbances, con- 
sidering lightning in the broadest sense. Bulletin No. 4595 
describes the Form I arrester, which is now being placed on 
the market. A view showing a cross section of the arrester 
in its durable steel tank is given. The arrester consists of a 
“stack” of concentric inverted aluminum cones, insulated 
from each other and placed in a tank of oil. Before being 
placed in the oil the space between the cones is partially 
filled with a special electrolyte. The critical value at which 
the electrolyte breaks down is 420 volts for any two adjacent 
cones, and when this potential is reached the action is similar 
to that of a safety valve, and a large amount of current allowed 
to flow during discharge. This action is produced by a thin 
film, which forms on the aluminum plates by electrolyte 
action, and as soon as the discharge ceases the film imme- 
diately reforms. Illustrations of lightning arresters for dif- 
ferent capacities, diagrams of dimensions and connections, 
and other data are given in the bulletin, which is of timely 


interest to the managements of electrical installations. 


INDIANAPOLIS BRANCH OF THE H. w. JOHNS- 
MANVILLE CoO. 

The H. W. Johns-Manville Co., of New York, announce 
the opening of a branch office in Indianapolis, Ind., to take 
care of the local requirements of the trade in that territory. 
This office, which is located at 30 South Pennsylvania Street, 
Indianapolis, will be under the management of Mr. Charles 
E. Wehr, who, for several years, has represented the company 


in that section. 





DUNCAN BUYS LA FAYETTE. 

The Duncan Electric Manufacturing Co., of La Fayette, 
Indiana, have purchased the machinery, tools and business of 
the La Fayette Electrical Manufacturing Company, manufac 
turers of transformers. The transformer plant has been 
thoroughly rejuvenated, and the most modern transformer 
manufacturing apparatus installed, and every effort will be 
made to keep the quality of the new transformers up to the 
highest possible standard. They have secured the services of 
one of the most competent transformer engineers in the 
United States, and every transformer made will be sold under 
guarantee that already appeals to every central station man 
ager. Workmen are now installing an impregnating outfit. 
and the company will soon be able to offer to transformer 
users a complete line of this type. A new departure in the 
testing of transformers is that of subjecting them to a higher 
breakdown test as an extra means of insuring a high standard 
of dependability. 


EXAMINATION FOR ENGINEER. 


The United States Civil Service Commission announces 
an examination on July 8, 1908, to secure eligibles from which 
to make certification to fill a vacancy in the position of 
engineer, Schedule B, in the United States Mint at Denver, 
Colo., at $4.25 per diem, and vacancies requiring similar quali- 
fications as they may occur in the Mint and Assay Service 
throughout the United States. 


WESTINGHOUSE ACQUIRES HADAWAY. 

The offices and works of the Hadaway Electric Heating 
& Engineering Company, which was some time since acquired 
by the Westinghouse Electric & Manufacturing Company, 
have been removed from 238 West Broadway, New York, to 
the works of the Electric Company at East Pittsburg. This 
change will permit the business to be carried on upon a much 
larger scale than formerly, and all the standard appliances 
for hatters, confectioners, printers and other manufacturers 
will be turned out in larger quantities. Special attention will be 
given to the manufacture of the sad irons, glue pots and sim 
ilar appliances that have recently become so popular. A New 
York office will be maintained on the 22nd floor of the City 


Investing Building, 165 Broadway 
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NEWS NOTES 


TRANSMISSION. 


Red Bluff, Cal—Harry Polsley and George J. Hiller 
have filed on 1000 inches of the water of the south fork of 
Cottonwood Creek. The water is to be measured under a 


six-inch pressure head and is to be used to generate power. 


Reno, Nev.—The large flume, furnishing power for the 
Light & Water Co. 


caught fire last Wednesday, and before the flames could be 


electric plant of the Reno Power, 
extinguished, a large portion of the flume was destroyed. 


The power plant was seriously threatened. 


Seattle, Wash.—The university regents have let the con- 


tract for the university power-house and plant. The con- 


tract for the construction of the power house was awarded | 


to H. Chase & Co. for $16,557, and the Hallidie Machinery 
Co. obtained the contract for the installing of the machinery 
in the building for $72,900. 


Pocatello, Ida—The Lost River Light & Power Co. will 
construct a 700-foot pipe line from Cedar Creek to a con- 
crete power house near the town of Mackay, which will 
the 
Mackay mines and fifty horse-power for the lighting of the 


generate 150 -horsepower of electrical energy for 


town. A franchise for the latter proposition has been 
granted. 
Corona, Cal_——The Temescal Water Co. has sold to 


George I. Lamy, of Los Angeles, Lake Elsinore, to drain 
the lake of its present contents and construct a dam across 
Mr. 


plant on the Santa Ana River, thirty-five miles away, where 


the eastern end. Lamy’s plan is to build a power 
he will develop a 3000 horse-power plant. The contemplated 
improvements will cost about $300,000, and will include the 
installing of four giant generators, the electric current to 


be developed being placed at 3000 kilowatts. 


Red Bluff, Cal—The organization of another electric 


power company in Tehama 


County is likely to be con- 
Valuable water rights on Mill 
Creek are owned by Gorham King, T. H. Ramsey, S. P. 
Stice, the E. D. Gardner estate, Smith Crowder, W. A. Fish 
and W. F. 


their sale to a party of capitalists who expect to spend over 


summated in the near future. 


Luning, and negotiations are now under way for 


a million dollars in the construction of a plant to generate 


electric energy. 


Oakland, Cal—The Great Western Power Co. has let 
a contract to the Globe Construction Co. for the erection of 
a transformer sub-station on a triangular block of land, 


bounded by White and King-Streets and Fourth Avenue in 


East Oakland. 


a brick structure of ornamental design, and machinery will 


The sub-station which will be built is to be 


be installed for the transforming of the power from the 
Big Bend plant on the Feather River. A subway, one mile 
in length, will connect the, sub-station with the steam power 
house at the foot of Fifth Avenue. The transmission lines 
are now in the course of construction, and between thirty 
been finished. Stretches have been 


and forty miles has 


completed above Oroville, in Sacramento County, and in 
Contra Costa County. The transmission cables are carried 
on steel towers thirty feet in height, and it is expected that 


the first installation will be completed by October Ist. 





ILLUMINATION. 


Vallejo, Cal—The Vallejo Gas Company is planning to 
increase the size of its main on Marin Street from York to 
Georgia. 

Maria, 


Santa Cal—The Monterey 


Messrs. C.-.P. 


Board of 
Baird and W. L. 
Lierly of Santa Maria a franchise for electric lighting priv- 


County 


Supervisors has granted 
ileges, etc. 


Huntington Park, Cal—The City Council has been dis- 
cussing a proposition made by A. A. Weber for the erection 
of a gas plant. It is stated that the request for the plant 


will be granted. 


Pasadena, Cal.—Arrangements have been completed to 
sell to the First National Bank of Pasadena the $100,000 
bond issue voted February 20th for the purpose of extend- 


ing the municipal lighting system, etc. 


Bremerton, Wash.—The City Council has terminated a 
long fight by granting a franchise to Ezra Norman, giving 
him the right to construct and operate a gas plant in the 


city of Bremerton and lay mains for distribution. 


Pasadena, Cal—The City Council has opened the bids 
of B. F. Kierulff, Jr. & Co., and of the Chicago Insulated 
Wire & Manufacturing Company for various items for sup- 
plies for the municipal light plant, and both bids were ac- 


cepted. 


Los Angeles, Cal—The Gas & 
Company has applied to the City Council for a lease on a 
strip of land in the bed of the 
bridge and adjoining its gas plant. 


Los Angeles Electric 


river under Aliso Street 
The space will be used 
for a settling tank to catch objectionable refuse which has 
formerly been allowed to escape into the river bed. 
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TRANSPORTATION. 


Oxnard, Cal—T. C. Carnahan has obtained a franchise 


to run electric cars through A street from the southern to 
the eastern boundaries of the city, and to connect with the 


Bakersfield and Ventura Railway, which runs to Hueneme. 


San Bernardino, Cal.—The Board of Supervisors has 
passed an ordinance granting to A. G. Hubbard a franchise 
for the construction, maintenance and operation of a street 
Alder Railroad 


railway upon Brookside Avenue, Avenue, 


Avenue, and Barstow Avenue. 


Portland, Ore—The Portland Railway, Light and Power 
Company has applied for a franchise to build and operate 
electric railway extensions on forty separate streets of the 
city, embracing many miles of lines and costing hundreds 


of thousands of dollars. The permit has been granted. 


Los Angeles, Cal—Henry E. Huntington has notified 
the City Clerk that he has sold to the Los Angeles Railway 
Company the franchise for a double track electric railway 
on Seventh Street from Broadway to Boyle Avenue, and 
on Boyle Avenue to Hollenbeck Avenue, and thence to the 


city limits. 


Long Beach, Cal—The Chamber of Commerce of Mon- 
rovia, Cal., has requested the Long Beach Chamber of Com- 
merce to appoint a committee to confer with it regarding 
electric line between the two 


a project to construct an 


towns via Downey. The request has been granted, and the 


construction of the line is expected. 


Tacoma, Wash—J. D. Farrell, general manager for 
Harriman, in Washington, and Samuel Hill, son-in-law of 
James J. Hill, have taken an option on the controlling in- 
terest in the great power plant of the Hanford Irrigation and 
Power Company, at Priest Rapids, on the Columbia River, 
thirty miles northwest of Pasco. It is intended to organize 
a railroad company to build one hundred miles of electric 
railway running north and south, and connecting the Great 
Northern, Chicago, Milwaukee and St. Paul, Northern Coast, 
Norther Pacific and Hill’s North Bank Railway. 


road project will be developed by Farrell, Hill, Federal Judge 


This rail- 


Hanford, W. R. Rust, of Tacoma, and former Governor Mc- 


Graw. 


INCORPORATION. 


Los Angeles, Cal—The Isham Water Co. has been in- 
corporated with a capital stock of $10,000 by A. H. Isham, 
Sr., S. A. Pauley, C. G. Clelland, F. M. Harrison and J. L. 
Wheat. 


Riverside, Cal—The Palo Verde Mutual Water Co. has 
been incorporated with a capital stock of $1,000,000 by A. L. 
Hobson, of Ventura; Frank Murphy, of Los Angeles; Percy 
Dennis, F. H. Thatcher and G. E. 


Hume. 


San Cal.—The Co., 
capital stock of $500,000, has been incorporated by B. F. 
Brooks, T. F. Berry, T. C. Berry, H. C. Wycoff, and J. E. 
Garner, each subscribing one share. 


Francisco, Henderson Oil with a 


FINANCIAL. 


San Francisco, Cal—The sale day of delinquent stocks 


of the Culiacan Electric Co. is postponed to July 9th 


Vallejo, Cal—The Board of Trustees will receive bids 
up to 8 p. m., June 17th, for $85,000 worth of five per cent 


serial water works bonds. 


Oakland, Cal—The Oakland Oil & Asphaltum Co. has 


ievied an assessment of one and one-half cents per share, 


delinquent July 3rd, sale day, July 27th. 


Elsinore, Cal—The bond issue, by which it was planned 
to take over the electric light system to municipal owner- 
vote. 


ship, was defeated by one 


Chehalis, Wash.—The City Council has passed an ordi- 
nance to submit to 


be held June 30th, 


the voters of the city at an election to 
the question of issuing $176,000 water 
bonds. 

San 


has levied an assessment of ten cents per share on its stock, 


Francisco, Cal—The Section Twenty-five Oil Co. 


the assessment to go delinquent on July 8th, and the sale 


day of stock delinquent is set for August 21st. 


Suisun, Cal.—The proposition to vote a special tax of 


$10,000 with which to buy the Freitas farm at Twin Sisters 
Mountain as an adjunct to the Suisun water system, was 


defeated at the election held to vote on the proposition. 


Newport, Ore—The City Council has adopted a resolu 


tion providing for calling a special election to raise the 


city’s indebtedness to $50,000. The extra money is wanted 


for the establishing of municipal water and lighting sys 


tems. 


Water 


Company have voted to call a special election for Septem 


Fullerton, Cal.—Directors of the Anaheim Union 


ber 12th, to vote on the matter of increasing the bonded in- 


> 


debtedness of the company from $75,000 to $300,000, to pay 


existing indebtedness and to acquire additional property and 


develop it. 


Los Angeles, Council has passed an 


Cal—The City 
ordinance for the issuance of bonds of the city in the sum 
of $1,020,000 for the purpose of acquiring and constructing 
waterworks for supplying the inhabitants of the city with 
water from Owens River, including the acquisition of lands 
ditches, tunnels, ete. 


and the construction of aqueducts, 


The bonds are to be in the denomination of $1,000 each 
TELEPHONES. 

Quincy, Cal.—Preparations are being made by the 
Forest Service to install a telephone line from the head- 
quarters at Quincy to the rangers’ camp, which is being 
installed near Claremont, on the middle fork slope. The 
line will be about six miles in length. 

San Francisco, Cal—The ordinance fixing telephone 


rates for the coming fiscal year, providing an average re- 


duction of ten per cent from existing charges, has been 


Board of Supervisors. Besides reducing the 
takes 


to the employment of operators on private ex- 


passed by the 
the 


dictate as 


rates, ordinance from the company the right to 


change boards. 
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WATER WORKS. 


Sonora, Cal.—The Supervisors of Tuolumne County have 
resolved that the Tuolumne Water Power Company be 
granted the privilege of laying its water pipes through the 
streets of Jamestown for the purpose of supplying the town 
with water. 


Chico, Cal.—A resolution of intention to install a street 
sprinkling plant in the business section has been adopted, 
and bids have been asked for. A four-inch pipe is to be in- 
stalled, to connect with the sewer pumping plant. The sys- 
tem will cost more than $2,000. The bids are to be opened 
June 24. 


Madera, Cal.—City Trustees Thede and Thurman and 
City Engineer Smith are making an estimate of the extent and 
expense of installing a city water works. Every street has 
been gone over, and the size of mains determined. The fig- 
ures will be tabulated and reported at the next meeting of the 
Trustees. 


Fullerton, Cal.—The Trustees have accepted the offer of 
the Domestic Water Company to install twenty-six fire plugs 
on a seven-years’ contract. The company agreed to rebuild 
its system throughout the city, using mostly eight, six and 
four-inch pipe, and to complete the work within sixty days 
in the business portion of the city. The improvements will 
cost about $12,000. 


Los Angeles, Cal—The lowa Land and Water Company 
has taken over 16,000 acres located about 12 miles south of 
Corcoran, Tulare County, between the Alpaugh colony and 
the Santa Fe Railway. The company will immediately have 
developed between 4,000 and 5,000 inches of water from 
artesian wells, and the water will be turned into mains and 
lateral ditches covering the entire tract. 


Pasadena, Cal.—Mayor Earley and City Attorney J. Perry 
Wood, representing Pasadena, and Don G. Porter and Walter 
S. Wright, representing water companies, have completed a 
contract for the sale of three leading companies to the city. 
The contract will be referred to the directors of the com- 
panies, and if approved it will be brought before the Council. 
The contract calls for an expenditure of approximately $865,- 
000 by the city. 


San Francisco.—The water rates charged private con- 
sumers during the coming fiscal year will not exceed those 
provided for in the ordinance of 1902, as the Board of Super- 
visors has finally passed the bill submitted by Chairman 


Johnston, of the special Water Committee. This measure 
allows no increase in the private-consumer rates of 1902, the 
water company and organizations supporting its demand for 
an increase of from 14 to 15 per cent, having refused even to 
consider the proffer of a 12% per cent increase. The ordin- 
ance increased the city’s hydrant rate, however, from $2.00 
to $2.50 a month, and also adds slightly to the. allowance for 
school and street water service. The Board has: passed to 
print, on the recommendation of the Public Utilities Com- 
mittee, the ordinance drafted by the latter body last week, 
declaring that public interest and necessity demand the acqui- 
sition of a municipal water supply, calling on the Public 
Works Commission to secure necessary plans and estimates 
through the Bureau of Engineering, and designating Lake 
Eleanor, the Hetch-Hetchy Valley and the Tuolumne River 
as available sources of supply. 


OIL. 


Long Beach, Cal.—The city is advertising for sealed bids 
for the purchase of an oil pipe line franchise, to be received 
to July 9. 

Salt Lake, Utah.—Secretary J. E. Busch, of the Virgin 
Oil and Development Company, has received a _ telegram 
from Superintendent Hallohan, saying that a 40-barrel well 
has been struck in the Virgin River oil district in Washington 
County. 


Albuquerque, N. M.—The entire plant of the Continental 
Oil Company, with the exception of the office, burned June 
12. Nearly 100,000 gallons of kerosene, gasoline and naphtha 
were destroyed, the total loss being about $50,000. 


Fresno, Cal.—A large number of claims have been filed 
here during the past few months as the result of new dis- 
coveries of oil in the district west of Mendota, known as the 
Little Panoche district. It is thought that the new discovery 
will out-rival the Coalinga field. The discovery of oil in 


Clovis, ten miles west of Fresno, brought Expert Carter, of 
the Standard Oil Company, down to inspect the: strike, and 


his report was very encouraging. A high grade of oil has 
been struck by a company composed of Fresno men. Their 
holdings are located at Kern, and extend to the Midway field. 


Los Angeles, Cal.—A second well is to be started at once, 
800 feet west of the Amalgamated’s latest producer, just be- 
yond the Los Angeles-Pacific track, crossing the field to 
Sherman. The rig was put up about a week ago. The newly 
completed well has sanded up after flowing a number of days. 
Men are cleaning it out, and will try to find the source of 
the inrush of salt water that threatened to play havoc with 
its output. The gas pressure has been terrific, and the trouble 
impossible to investigate before. It was thought for a time 
that the whole field was endangered by the salt water that 


gushed from this well. 


Port Costa—The new Southern Pacific rifled pipe line 
for conveying heavy fuel oil from Oil City, in the San Joaquin 
Valley, northward to Port Costa, a’ distance of 285 miles, is 
being rapidly completed at an expense of about $5,000,000. 
The Associated Oil Company is the nominal owner and con- 
structor of the plant. Engineer Isaacs, of the Southern 
Pacific, is the inventor of the rifled pipe, which gives the oil 
a revolving motion, thus enabling it to be cheaply and easily 
pumped long distances. When the new line is completed the 
company will be able to supply the locomotives with oil at 
a transportation cost, which will be almost infinitesimal when 
compared with the cost of transporting it in cars. The oil 
which is now being transported by the new device comes 
from the Kern oil fields, near Bakersfield, and has a density 
of 14 degrees Baume. Owing to the cost of freightage various 
attempts were made to send it through pipe lines, but it was 
found that the pumping pressure demanded was too great 
until the invention of the rifled pipe. The tests of the line 
that have so far been made between Vulcan and Hunt have 
been very successful, and the company is’ now preparing to 
test the line between Hunt and Quail, work to begin some 
time this week. The pumps being used have a pressure of 
800 pounds, capable of pumping 20,000 barrels a day for a 
distance of 28 miles. 
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POWER AND LIGHT PLANTS. 


Aberdeen, Wash.—The Grays Harbor Gas Company will 
commence soon on repairs and additions to its plant that 


will double the capacity of the works. 


Seattle, Wash—B. Van Asselt, of this city, is working 
on the formation of a local company to build a gas plant 
at Georgetown and will apply to the Georgetown City Council 


for a franchise within a short time. 


North Yakima, Wash—Williams & Baker, who have in- 
stalled central heating plants in a number of the cities of the 
Northwest, are organizing a joint stock company here with 
a capital of $100,000, to establish a plant before next winter, 
having a capacity of 180,000 square feet of radiation. 


Tacoma, Wash.—By a resolution presented by Council- 
man Hawthorne, the City Council last night authorized the 
commissioner of public works to advertise for bids on fur- 
nishing the city with a water-power plant of 10,000 horse- 
power capacity and capable of further development to at least 


20,000 horsepower. 


Grangeville, Idaho—The dam on the south fork of the 
Clearwater River, which supplied power for the Grangeville 
Electric Light & Power Company, was carried away by floods. 
Because of the rising waters it is impossible to determine 
the loss to the company, but it is estimated at not less than 
$50,000. 


Sandpoint, Idaho.—At a meeting of the City Council the 
Pend d’Oreille Iron Works was granted an extension to its 
gas franchise until January 1, 1909, with the understanding 
that it files a bond of $1,000 to guarantee that the gas pipes 
will be laid and the plant in operation before the expiration 


of the extension. 


Marblemount, Wash.—Among other signs of activity is 
the beginning of development work on the Skagit Power 
Company’s project in the canyon. The company has control 
of eight miles of the stream and will be able to develop the 
greatest horsepower plant .on Puget Sound. It is estimated 
that it can develop from 75,000 to 100,000 horsepower. 


Seattle, Wash.—The State of Washington has taken out 
two permits with the superintendent of ‘buildings, one calling 
for a one-story brick power house 40x80, to cost $16,500, to 
be built after plans by Howard & Galloway, architects, on 
the University campus, and the other calling for the instal- 
lation of the machinery in the same, at a cost of $77,000. 


Walla Walla, Wash—Announcement has been made that 
rights of way for a power house, flume and water privileges 


on the south fork of the Walla Walla River several miles 
above the present power plant of the Northwestern Gas & 
Electric Company have been secured by the trustees of the 
Washington & Oregon Traction Company, which intends 
to build a 5,000-horsepower plant in the near future. 


Seattle, Wash.—The university regents let the contract 
for the university power house and plant. The award for 
the construction of the power house was made to H. Chase 
& Co., for $16,667. The walls of the building will be of paving 
brick and the roof will be of slate. The Hallidie Machinery 
Company obtained the contract for the apparatus to be in- 
stalled in the building for $72,900. Chase & Co. began work 
on their contract and expect to have the building ready for 
use for the fall term. 


ELECTRIC RAILWAYS. 


Rosalia, Wash—The Spokane Inland Electric Railroad 
has plans and specifications for a fine new depot at this place. 
The building will be of brick and will cost $10,000. Work will 
begin at once. The new building will be a bungalow in ap- 


pearance. 


Vancouver, Wash.—The Vancouver Traction Company, 
with capital stock of $125,000, has taken over the Vancouver 
street railway system and will complete the line in the city 
and extend the system into the country for thirty miles, to 


be followed later by branch lines in various directions. 


Ellensburg, Wash.—A. A. Nichols and August Sassa have 
petitioned the council of Roslyn, Wash., for a franchise for 
a street railway which they expect to build between Roslyn 
and Cle-Elum, Wash. The promoters say that they will begin 
work within ninety days and will complete the road in eight- 


een months. 


Coulee City, Wash.—James Fullerton, of Seattle, pro- 
moter of the electric railroad between this city and the Colum- 
bia River, secured a franchise from the county commissioners 
and has applied to the City Council for a franchise here. He 
says that the money has been secured to build the road and 


that work will begin before September 1st. 


Spokane, Wash.—A third survey has been made by the 
Panhandle Electric Railway & River Company for a proposed 
electric line to run from Priest River to Priest Lake. Lead- 
ing stockholders of the company state that money to build 
the road has been pledged by Eastern capitalists and that 


the work of construction will be started at an early date. 


Nez Perce, Idaho—A deal was closed here recently for 
the construction of an electric line from this. city to connect 
with the Northern Pacific Culdesac-Grangeville line ‘in the 
vicinity of Vollmer. The line will be constructed by Z. A. 
Johnson. The proposition accepted by Nez Perce people pro- 
vides for a bonus of $50,000 to be paid when the road is com 
pleted. The estimated cost of the road is $150,000. 


Nampa, Idaho—The Boise Valley Electric Railway line, 
connecting this town with the capital city, is soon to be com- 
pleted. The graders are now at work in the northeastern 
part of town in the vicinity of the sugar factory. Robert 
Noble, president of the road, states that the road will be 
pushed to completion. The plans of the company are to con- 
tinue the line south and west of here to tap the Deer Flat 
section on the Payette-Boise reclamation project, and to 
make Caldwell the western terminus. 


Vancouver, Wash.—Completion of the Vancouver Elec- 
tric Railway, with branch lines to the interior of Clarke 
County, is promised by the filing of incorporation papers here 
by the Vancouver Traction Company. The incorporators 
are Senator E. M. Rands, this city; W. J. Patterson, Baker 
City, and A. Welch, of the Portland-Salem (Ore.) electric 
line. The completion of the system already under way will 
begin at once and extensions to the fruit and dairy sections 
of the county made as fast as the management deems advis- 
able. 


Ellensburg, Wash—Another telephone company has 
been organized in this valley under the name of the North 
Kittitas Telephone Company. The following were elected 
officers: J. H. Moore, president; N. Rollinger, treasurer; N. 
W. Gehlen, secretary. The line will be six and a half miles 
long. 
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John A. Roebling’s Sons Co. 


TRENTON, N. J. ROEBLING, N. J. 
MANUFACTURERS OF 


Wire and Wire Rope, Electric Wires 
Cloth and Netting 







San Francisco = = = 202 Second Street 
Los Angeles ~ Market and Alameda Streets 
Portland 91 First Street 
Seattle = = - 900 First Ave. South 
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Can You Use this Machinery from a Plant Never Operated ? 
All machinery in same condition as bought from manufacturers. 


ELECTRICAL TRANSFORMERS. 
3 -125 kw., oil cooled Stanley G. I. 10,000 v. to 460 v., 60 cycles. 
1—20 kw., 46U v. to 110 v., G. E. Co. 
1—500 amp. K. 3, oil switch, with 2 current transformers. 
MOTORS. 
All 400 v., A. C., 60 cycle, 3 phase. 
1—75h. p., 9S amp. Stanley G. |. motor 720 r. p. m. 
—35 h. p., 44 amps. 600 r. p. m. Stanley G. I. 
-25 h. p. 3lamp. 600r p.m. Stanley G. I. 
15 h. p. 20 amps. 1200 r. p. m., Stanley G. I. 
—10 h. p. 13 amps. 1200 r. p. m., Fort Wayne, Ind. 
—Sh. p. 6.5 amps., 1200 r p.m., Stanley G. I. 
BOILERS AND EXHAUST FANS. 
2—48"x14' Atlas Tubular B ilers, new. 
1—3x2x3" Witt Duplex Oil Burning (Outfit. 
2—70" Steel Plate Sturtevant Exhaust Fans, 
quantity 26" galv. iron pipe, elbows and gates. 
PUMPs. 
2—6x4x6" Worthington piston type fitted for oil. 
1—Pot valve type Worthington Force Pump 2% "suction, 2" discharge. 
1—Boiler feed. duplex piston type 4%"x2("x4" Worthington. 
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We must realize on this machinery and wish to sell whole or partf. 0. b. 


R.L. PHELPS, 
667 Howard Street, San Francisco, Cal. 





cars Stege, Cal.. for immediate delivery. 
Address 





















The ALLEN Soldering Stick, Oldest and Best Say Experts. 
20c the Stick; $2.00 the dozen. 





ALLEN 
SOLDERING 
SALTS 










































SPECIAL ! 


Otis and Squires, 111 New Montgomery St., f 
Phone Douglas 2) 29, San Francisco, Cal., have 
engaged to handle our celebrated 


ALLEN SOLDERING FLUX 


in all forms, ALLEN Commutator Lubricant and 


ALLEN Resin and Tallow Core Solders, with a gore 


















complete stock from which to make prompt ship- ,/ |)” <j). §.30 
ments to any one in their territory. 1-Ib. size 0 
5-lIb. size 2. 






ALLEN Flux, the basis of our stick, 
paste and salts is an anti-acid, non-cor- 
rosive fiux which holds insulation. No 
power losses! Best work ! Elec- 
trical experts demand it! ved by 
the U. S. Government, and en- 
dorsed by National Board of Fire Un- 
derwriters. 












Say * ALLEN ”’ or nothing, 

and insis* ! Send for our 

meaty, illustrated booklet, 

“If You Solder.” 

A Gold Bond Guaranty 

Behind Every Alien Product 
ALLEN SOLDERING PASTE 

L. B, ALLEN GO., Inc, 


2-02.,15c $1.35 doz. 




















uw. fn 
IN2J Monadnock Block, Chicago “Zhe gy. Boy AOe 
98 J Warren Street, New York 5-Ib., $3.25 





























** 1am satisfied it is the best on the market, and shall continue to use it. 
D. L. FAGNAN, Chief Engineer, Cieveland, Ohio. 


35c the Stick; $3.00 the dozen. 
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Classified List of Advertisers 


Alternators 
General Electric Co. 
Standard Electrical Works. 
Western Electric Co. : 


Aluminum Electrical Conductors 
Pierson, Roeding & Co. 


Annuncliators 
Electric Agoliance Co. ‘ 
Partrick, rter & Wilkins Co. 
Standard Electrical Works. 
Sterling Electric Co. 
Western Electric Co. 


Asbestos Products 
Johns-Manville Co., H. W. 


Bases and Fittings 
Chase-Shawmut Co. 


Batteries, Primary 
Standard Electrical Works 
Western Electric Co. 
Batteries, Storage 
Electric Storage Battery Co. 
Standard Electrical Works. 
Sterling Electric Co. 
Western Electric Co. 
Boilers 
Keystone Boiler Works 
Moore, C. C. & Co., inc, 
Robb-Mumford Boiler Co. 
Standard Blectrical Works 
Tracy Engineering Co. 
Beiler Compounds 
Dearborn Drug & Chem. Wks. 
Johns-Manville Co., H. W. 
Buffers 
General Electric Co. 
Northern Electrical Mfg. Co. 


suilding Material 
Bonestell, Richardson & Co. 
Johns-Manville Co., H. W. 
Paraffine Paint Co. 


Cable Connections 
Dossert & Co. 
Carbons 
Reisinger, Hugo 
Cable Clips and Hangers 
Chase-Shawmut Co. 
Circuit Breakers 
Electric Appliance Co. 
Fort Wayne Electric Works 
General Electric Co. 
Standard Electrical Works. 
Sterling Electric Co. 


Condensers 


O. C. Goeriz & Co. 
Moore, Chas. C. Co., Inc. 
Conduits 
American Circular Loom Co. 
Electric Appliance Co. 
National Conduit & Cable Co. 
Pierson, Roeding & Co. 
Standard Electrical Works. 
Sterling Electric Co. 
Conduit and Moulding Hangers. 
Chase-Shawmut Co. 
Conduit Fixtures 
Bossert Electrical Con. Co. 
Electric A ae Co. 
Standard ectrical Works. 
Sterling Electric Co. 
Cooling Towers 
O. C. Goeriz & Co. 
Moore, Chas. C. Co., Inc. 
Tracy Engineering Co. 
Cross Arms 


Electric Appliance Co. 
Sterling Electric Co. 
Dynamos and Motors 
Brooks-Follis Elec. Corp. 
Crocker-Wheeler Co. 
Electric Appliance Co. 
Fort Wayne Electric Works 
Geneial Electric Co. 
Northern Elec. Mfg. Co. 
Standard Electrical Works 
Sterling Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Elevators 
Van Emon Elevator Co. 
Electric Grinders 
General Wlectric Co. 
Northern Electrical Mfg. Co. 
Standard Electrical Works. 
Western Electric Co. 
Electric Heating Devices 
Electric Appliance Co. 
General Blectric Co. 
Johns-Manville Co., H. W 


Standard Electrical Works. 
Vulcan Blectric Heating Co. 














Electrical Instruments 


Cutter Co., The 

Electric Appliance Co. 

Fort Wayne Electric Works 
General Electric Co. 
Johns-Manville Co., H. W. 

B. F. Kierulff, Jr. & Co. 
Sterling Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Instrument Co. 


Electrical Machinery 


Crocker-Wheeler Co. 
Electric Appliance Co. 
General Electric Co. 
Northern Electrical Mfg. Co. 
Standard Electrical Works 
Sterling Electric Co. 
Western Electric Co. 


Electric Polishers 
Northern Electric Mfg. Co. 


| Electric Railway Appliances 


Pierson, Roeding & Co. 
General Electric Co. 

B. F. Kierulff, Jr. & Co. 
Johns-Manville Co., H. W. 


Electrical Supplies 


Brooks-Follis Elec. Corp. 
Chase-Shawmut Co. 

Electric Appliance Co. 
General Electric Co. 
Northern Electrical Mfg. Co 
Standard Electrical Works 
Johns-Manville Co., H. W. 
Sterling Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Western Electric Co. 


| Electric Ventilating Fans 


General Electric Co. 

Northern Electrical Mfg. Co. 

Standard Electrical Works. 

Sterling Electric Co. 

Western Electric Co. 
Engines, Boilers, Heaters, etc. 


Moore, Chas. C. Co., Inc. 


Engineers, Chemical 
oore & Co., Chas. C., Inc. 
Smith, Emery & Co. 
Standard Electrical Works 
Tracy Engineering Co. 
Westinghouse Machine Co. 


Engines, Gas and Gasoline 


Moore & Co., Chas. C., Ine. 
Westinghouse Machine Co. 


Engineers and Contractors 


Brooks-Follis Elec. Corp. 
Cory, C. L. 

Copeland, Clem A. 

Goeri2 & Co. 0O. C. 

General Electric Co. 
Jackson, D. C. & W. B. 
Moore, C. C. & Co., Inc. 
Smith, Emery & Co. 
Standard Electrical Works 
Sterling Electric Co. 
Thaxter, H. C. 

Tracy Engineering Co. 
Van Norden, Rudolph W. 
Western Electric Co. 
Westinghouse Elec. & Mfg Co. 


Feed Water Heaters and 
Purifiers 


Moore, Chas. C. Co., Inc. 
Tracy Engineering Co. 
C. H. Wheeler Mfg. Co. 


Fire Proofing 
Johns-Manville Co., H. W. 
Fuses and Fuse Devices 


Chase-Shawmut Co. 
Electric Spemence Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Standard Electrical Works. 


Ground Connection Clamps 
Chase-Shawmut Co. 


House Goods 


Electric Appliance Co. 
Partrick, Carter & Wilkins Co. 
Standard Electrical Works. 


Hydraulic Machinery ‘ 


Goeriz & Co., O. C. 

Moore, Chas. C. Co., Inc. 

Pelton Water Wheel Co. 

Standard Electrical Works. 

Tracy Engineering Co. 
Injectors 

Vulcan Iron Works 


(Continued on 2nd page following.) 








